Effect of histidine-containing dipeptides on isolated heart under ischemia/reperfusion.
The protective effects of carnosine and related compounds on isolated rat heart were studied under experimental ischemia. The ability of carnosine to suppress significantly the development of ischemic reperfusion contracture and to support the restoration of the contractile force during reperfusion were shown. At the same time, a decrease of myoglobin and nucleoside release from myocytes was observed, this indicating a membrane-protecting effect of carnosine. Methylation of carnosine at the N1 or N3 atom of the imidazole ring significantly decreased the protective effect; the substitution of beta-alanine with gamma-aminobutyric acid (resulting in formation of homocarnosine) actually augmented ischemic damage to the heart. Acetylation of carnosine at the beta-amino group amplified the membrane-protecting properties of the molecule, the acetylated derivative of carnosine also showing the ability to induce contractile activity of the ischemic heart. Histidine alone or in combination with beta-alanine and sodium acetate had no effect, while acetylhistidine showed a significant protective effect during reperfusion. The comparison of the effects of natural histidine-containing dipeptides versus synthetic antioxidants indicates that the anti-ischemic effect of carnosine and acetylcarnosine involves antiradical and membrane-protecting mechanisms; nevertheless, the effect cannot be reduced to these mechanisms alone. The observed phenomena of heart muscle protection by acetylated derivatives of carnosine and anserine under ischemia correlates with the preferential localization of these compounds in high quantities in the myocardium.